on ongoing and recently completed research and policy studies undertaken by the Asian Development Bank (ADB) staff, consultants, or resource persons. The series deals with key economic and development problems, particularly those facing the Asia and Pacific region; as well as conceptual, analytical, or methodological issues relating to project/program economic analysis, and statistical data and measurement. The series aims to enhance the knowledge on Asia's development and policy challenges; strengthen analytical rigor and quality of ADB's country partnership strategies, and its subregional and country operations; and improve the quality and availability of statistical data and development indicators for monitoring development effectiveness.
INTRODUCTION Information and communication technology (ICT) infrastructure has been developing steadily in countries around the world. Yet, despite generally wide ICT coverage in major cities, levels in rural areas is far from satisfactory; indeed, many people there still have no ICT access. Differences in income, population size, and geography have created a digital divide between urban and rural areas, especially in Asia's developing economies. At the regional level, one would think that a sizable population anywhere in Asia would have access to mobile connections or fixed telephone lines. But the numbers paint a completely different picture, with large subregional and subnational disparities.
For many decades, fixed lines delivered telecommunication services, which are reliable and fairly easy to expand. They are, however, expensive and require more time to install. Installation of fixed lines has expanded mostly in major cities and highly populated areas, with high installation costs and geographical barriers in rural areas inhibiting installation and complicating maintenance of physical infrastructure such as cables.
Wireless technology has provided alternative telecommunications access to rural and remote areas. It can cover a wide range of areas without using cables and its equipment is relatively easy to install. The increased use of wireless technology is helping to expand access to ICT in the rural areas of developing economies, especially when basic infrastructure such as a trunk connection is already in place. Although ICT coverage in rural areas in these economies has expanded significantly, poor commercial viability has hindered expansion in sparsely populated and remote areas. New and emerging technologies can broaden coverage and penetrate any area. But the digital divide will not be completely addressed as long as governments fail to overcome the various socioeconomic constraints that prohibit wider access to ICT services.
Myanmar has signaled its readiness to reintegrate with the world economy through recent socioeconomic and political reforms. These can enable Myanmar to achieve strong and sustainable economic growth and materially improve the lives of its people. Digital technology can enable the country to leapfrog the usual development track and further accelerate growth.
For now, Myanmar's internet, mobile, and telephone usage rates are Southeast Asia's lowest. Its ICT infrastructure is inadequate and the industry is still in its infancy. But there is huge potential for ICT development. And despite high upfront costs, the gains, in the form of higher productivity and more efficient delivery of public and private commercial services, could be considerable. This paper assesses Myanmar's ICT sector, identifies the constraints, and offers policy options for the government to address them. In the rest of the paper, section II discusses the ICT policy framework at regional and national levels. Sections III and IV examine the legal and regulatory framework governing the ICT sector, particularly on competitive markets, ownership, licensing, spectrum management, infrastructure sharing and interconnection, internet surveillance, and universal access. Sections V and VI outline the institutional framework and accessibility and affordability of ICT in Myanmar. Section VII discusses the sector's human capital needs, the development of ICT-based businesses, and the state of e-governance in Myanmar. Section VIII summarizes the main findings on the constraints and section IX offers policy recommendations for the short-to medium-term to enable Myanmar's ICT sector to catch up with its Southeast Asian neighbors.
II. POLICY FRAMEWORK AT THE REGIONAL AND NATIONAL LEVELS
Member countries of the Association of Southeast Asian Nations (ASEAN) are striving to become a single community by 2015, and ICT development is viewed as an important factor to facilitate integration, not only within member countries, but also within the region.
Spearheaded by the ASEAN Telecommunications and Information Technology Ministers, an ASEAN ICT Master Plan 2015 was formulated to harness ICT potential in establishing the ASEAN Economic Community. The master plan is a broad policy framework to guide ASEAN member states' ICT development over the next 5 years. The key outcomes of the master plan are to (i) develop ICT as an engine of growth for ASEAN countries, (ii) gain recognition for ASEAN as a global ICT hub, (iii) enhance the quality of life for the peoples of ASEAN, and (iv) contribute toward ASEAN integration. To achieve these key objectives, the plan formulates three foundations supporting three pillars. The foundations are infrastructure development, human capital development, and bridging the digital divide. The pillars are economic transformation, people empowerment and engagement, and innovation.
The development of Myanmar's ICT sector will certainly bring advantages, as increased access to information and communication will support the country's economic transformation after decades of military rule and international isolation. Studies show that investments in ICT, by improving productivity and connectivity, can spur growth. Investors are eyeing Myanmar opportunities as one of the last untapped markets in Asia, and its ICT sector has the potential to grow significantly after decades of underdevelopment.
Despite the country's growing population and market, however, the penetration rate of ICT services is the lowest in Southeast Asia. Mobile cellular subscribers were only 49.47 per 100 people in 2014, despite increasing some 50-fold in the 6 years before that. This is far below mobile penetration rates per 100 people of Cambodia (155), Thailand (144), and Viet Nam (147) in 2014. And although fixed telephone subscriptions have increased by a factor of two since 1995, they are still only 0.98 subscription per 100 people, with an estimated base of 0.5 million subscribers. The internet user penetration rate is similarly low, at just over 1%, according to 2013 data from the International Telecommunication Union (ITU).
Telecommunications services remain financially out of reach for the average Myanmar citizen. Call rates, for one thing, are high at an estimated $0.30 per minute. And telecommunication-related infrastructure, as noted, has mostly favored urban areas.
The government has laid down the policy framework for developing the telecommunications and ICT industry by introducing competition for foreign and domestic operators. This is in line with its objective to foster overall economic development. The main objectives of the policy is increasing the country's mobile teledensity to 80% by FY2015 and making telecommunication services available to the general public at affordable prices, especially in rural areas.
1 Moreover, the government aims to allow citizens and private businesses to choose the telecommunication service that best suits their needs. This ambitious plan, which is needed if the country is to integrate into the global economy, will require billions of dollars in investments to improve network infrastructure and increase access, especially of the rural population. As well as the need to build and update its ICT infrastructure, Myanmar needs to update, draft, and, in some cases, repeal laws governing the sector (in particular telecommunications and internet development and usage). It needs to set up a regulatory framework for the sector to ease investor uncertainty; indeed, the potential for ICT growth will be constrained if there is no clarity in regulations and the various processes for private sector participation.
Myanmar's telecommunication laws have been undergoing such changes to address these and other emerging issues the sector faces. The Ministry of Communications and Information Technology (MCIT) oversees the sector, but this institutional arrangement needs to be reviewed to ensure that its functions align with the sector's needs. More groundwork is needed for financing and implementing a network expansion and additional infrastructure requirements. If the government can adopt a stable regulatory framework, in addition to the various structural reforms it has been implementing, then Myanmar should be able to attract foreign investment to the ICT sector. This in turn can help the government achieve its growth and inclusiveness objectives for the economy.
Myanmar recognizes that ICT is a key enabler and a priority for socioeconomic development. The Framework for Economic and Social Reform, formulated in 2013, sets out policy priorities until 2016, and includes the development of mobile telephony and internet. The framework highlights the following ICT-related reform objectives:
(i) achieving 80% penetration services by 2015; (ii) allowing for full sector liberalization by opening the ICT market to both foreign and domestic investors on a nondiscriminatory basis, implementing a regulatory system that can ensure effective competition among suppliers, and regulating tariffs; (iii) upgrading internet infrastructure to allow a comprehensive e-strategy for leapfrogging in, among other areas, education programs, government regulation, and knowledge management; and (iv) increasing the technical competence of the workforce through training on marketoriented technical and language skills.
The government has also identified the need to update its own ICT Master Plan to operationalize the reforms identified under the Framework for Economic and Social Reform. The development of an e-government national portal is ongoing, as is the creation of the bodies that will implement e-government plans. In 2013, a new Telecommunications Law was approved that aims to delineate the policy, regulatory, and operational functions of various stakeholders in the sector. Other related laws to support the development of the ICT sector are also being pursued as part of the country's ASEAN Economic Community commitments. These laws, once passed, will make Posts and Telegraphs, and Korea International Cooperation Agency 2011) was "socio-economic development through knowledge-based society." Its main objectives were enhancing the ability of citizens to use ICT, strengthening national competitiveness by promoting informatization, facilitating economic growth by promoting the ICT industry and establishing information infrastructure, and realizing good governance and clean government through ICT.
The plan has several focus areas including (i) building ICT infrastructure, ICT human resource development, and a legal framework for ICT; (ii) industry promotion, which covers the development of industry standards, and facilitating the liberalization of the industry; and (iii) use of ICT in eeducation, e-commerce, e-government, informatization, and e-society. These focus areas were grouped into five action plans-ICT infrastructure, ICT industry, ICT human resources development, e-education, and ICT legal framework. The action plans are to be implemented by various ministries and departments over the next 10 years.
The development of a broadband service has become an international focus of development partners and agencies engaged in Myanmar, including the ITU and the United Nations Educational, Scientific and Cultural Organization. This resulted in the incorporation of broadband targets into the Millennium Development Goals and the creation of the Broadband Commission, a joint undertaking of both agencies. In Southeast Asia, along with Cambodia and the Lao People's Democratic Republic (Lao PDR), Myanmar has yet to adopt a national broadband plan (Table A.1).   2   III. LEGAL AND REGULATORY FRAMEWORK
The government has begun updating its laws governing the telecommunications sector to include ICTrelated services. The main objective of the new Telecommunications Law, passed in October 2013, is to liberalize the market to allow for more private domestic and foreign operators and investors to provide efficient ICT services. The law's provisions expand the telecommunication network throughout the country and facilitate the sector's development (ITU 2012a) . It provides for the establishment of the types of licenses, and the basic rules on interconnection, competition, and dispute resolution. The law sets out the authority and powers of the MCIT and, more importantly, it provides for the creation of an independent regulator, the Myanmar Telecommunications Commission by 2015 and the government's overall policy on private sector participation in the sector. It also contains modern ICT elements, including a requirement for access and interconnection (and infrastructure sharing), competition safeguards, and a licensing structure similar to other ASEAN markets. The law was developed following a year of wide-ranging consultations with stakeholders.
Under the new Telecommunications Law, the MCIT is mandated to establish mechanisms to fulfill universal service obligations, including establishing a universal service fund. Notifications and special orders are being promulgated to allow private domestic companies to provide telecommunications services (Smith 2012) . In addition, the law also provides for transition 2 However, ITU selected Myanmar as one of the four countries in Asia and the Pacific (Nepal, Samoa, and Viet Nam were the others) where the ITU itself developed a national pilot wireless broadband master plan for the country. The master plan is titled Wireless Broadband Masterplan for the Union of Myanmar of ITU. The Government of Myanmar also has broad action items related to broadband deployment under the National Broadband Deployment Plan (http://www.itu.int/ITU-D/asp/CMS/Events/2010/CLMV/S10-3_Salai_Samuel_Win_Tin.pdf).
arrangements wherein the existing Post and Telecommunications Department (PTD) under the MCIT will be in charge of regulatory functions, such as numbering and spectrum planning. The PTD, with World Bank assistance, among other things, will develop an operational sector road map, institute a process of formulating and adopting regulations, and develop and promulgate subsidiary legislations to complement the new Telecommunications Law and help the ICT industry move forward (ITU 2012a). These include regulations on licensing, competition, access, and spectrum and numbering that will enable the MCIT to address bottlenecks to fair competition and increased private participation in the sector.
It is envisioned over the next few years that Myanmar's ICT market structure will change from that of monopoly into a multioperator environment. Under this transformation, the PTD will transition into an independent telecommunications regulator, the Myanmar Telecommunications Commission. This will be established under a provision of the new Telecommunications Law. State-owned Myanma Posts and Telecommunications (MPT) will be restructured into a commercial entity and, eventually, privatized. The MCIT will be responsible for making ICT sector policy and will be the main line ministry supporting the implementation of e-government initiatives.
As for an overall ICT regulatory framework, Myanmar is still adopting the necessary regulations to implement the new Telecommunications Law. For example, it is revising the Electronic Transaction Law to reflect good practice, which is largely modeled on the UN Model Law on Electronic Commerce (1996, as amended) Myanmar still has no law or regulations on intellectual property rights, privacy, right to information, or legislation related to cybercrimes. While these are definitely issues government has been made aware of, no definite plan or target has been set on when these will be drafted and the timing of its approval and implementation.
Other laws also have bearing or indirectly affect the development of the ICT sector (ITU 2012a). These include the: In the regulatory environment, Myanmar is the only country in Southeast Asia without a separate telecom or ICT regulator, one of the main building blocks of regulatory reform worldwide (Table A. 2) (Ramamurthy 2013) . Although the PTD is tasked as the telecoms and ICT "regulator," it is not an autonomous entity compared to regulators in other Southeast Asian countries, notably those in Malaysia, the Philippines, Singapore, and Thailand. Moreover, there is a perception of insufficient transparency and public participation in the policies and laws that concern the citizenry in as much as public consultations are not mandatory before regulatory decisions are conducted.
Given the nascent nature of the information technology (IT) industry, regulatory enforcement has been primarily focused on ex ante regulation (for example, licensing, assigning spectrum and other scarce resources, and dealing with interconnection issues) and general competitive issues (for example, mergers and acquisitions, and dominance and significant market power in converged technologies and services). Ex post regulations such as imposing remedies, sanctions, and penalties for market abuse by operators with significant market power, handling consumer complaints, and other issues such as copyright, privacy, cybercrime, and online content have yet to be established. The current processes in enforcement and dispute resolution are regarded as unfavorable to consumers and the general public because these do not benefit from public consultations. Regulatory decisions are made unilaterally and do not permit consumer complaints, contrary to usual practice in other countries (Table A.7).
The dispersed assignments of regulatory functions to various ministries, departments, and committees in Myanmar are in stark contrast to the tight regulatory environment existing today in most countries in Southeast Asia. In Myanmar, critical functions, which are usually assigned to the regulator, are scattered across different institutions. While the PTD is the supposed regulator, licensing, price regulation, radio frequency allocation and assignment, and spectrum monitoring and enforcement are under the MCIT. Some other regulatory functions including numbering, service quality monitoring, broadcasting (radio and TV transmission), and IT are shared by the MCIT with operators and other ministries. However, the following areas remain unregulated: interconnection rates, technical standards setting, type approval, universal service and access, quality of service standards setting, enforcement of service obligations, broadcasting content, and internet content.
IV.
REGULATORY POLICY BY SPECIFIC AREA
A. Competitive Markets
As a monopoly, MPT is the sole provider of mobile and fixed telephony services. Currently, 14,000 kilometers of fiber optics and around 1,800 towers connect Myanmar, 80% of this infrastructure is owned by the military, with the MPT owning the rest (Deloitte Southeast Asia 2012). Even though a monopoly, MPT has the option to grant distribution rights to trusted companies, and smaller firms seeking vending rights must purchase equipment from these distributors (Freedom House 2012 and Myanmar is the only country in Southeast Asia with a monopolistic structure in most of its ICT services (Table 1) . In this regard, the new Telecommunications Law intends to address competition and price setting issues. At present, tariff setting and approval is under the jurisdiction of the PTD. The law provides that "a licensee shall submit the schedules of tariffs for the existing services or the services to be introduced in respect of any telecommunications service business to the regulator; the regulator shall allow the proposed schedules of tariffs with the approval of the Ministry" (Vanderbruggen and Naing 2012) . 
Local fixed line services 
B. Ownership
There are two ways of bringing new players into the ICT sector: privatization of incumbent stateowned enterprises and opening up the sector to foreign investment. The latter became a recent policy priority after Myanmar allowed 100% foreign ownership of a company in 2010. This policy is more liberal than foreign ownership levels in Malaysia (30% in 2010) and the Philippines (40% in 2010) ( Table 2 ).
Even though restrictions to foreign participation and ownership have been relaxed, foreign investment remains limited due to political uncertainties, macroeconomic instability, and weak institutions. This may change, as the new Foreign Investment Law could set the stage for developing regulatory and operational guidelines for foreign investors.
Specifically for telecommunications, the government aims to fully liberalize a market that has been state-owned for the last 6 decades. The new Telecommunications Law allows foreign investors to hold a license subject to government approval and certain conditions. The law's provisions cover the number of operator licenses, spectrum allocation guidelines, universal service obligations, regulatory framework, interconnections, and network sharing. In January 2013, Myanmar called expressions of interest on tenders for two telecommunication service licenses from foreign investors. The highly contested licenses were awarded to Norway's Telenor ASA and Qatar Telecom QSC in June 2013; these companies are Myanmar's first foreign telecommunications operators. 
C. Licensing
The licensing of operators and setting license conditions is a fundamental component of sector regulation. PTD has de facto responsibility for the issuance of licenses. 3 Currently, however, no formal licensing regulations are in force under the old legislation. Licensing-related regulations are stated in several chapters of the new Telecommunications Law: (i) Chapter IV on licensing, which describes the four service types (network facility service, network service, content application service, and application service) covered by license; (ii) Chapter V on telecommunication equipment licenses, which determine the terms and conditions for an equipment license; and (iii) Chapter VI on general license conditions, which details the conditions set out by the MCIT and the radio spectrum plan that licensees must abide by. The different licenses have a minimum duration of 5 years and a maximum duration of 20 years (Vanderbruggen and Naing 2012) .
D. Spectrum Management
The growth of broadband services over wireless networks is putting pressure on existing resources such as radio spectrum. 4 Many countries have started assigning spectrum through competitive mechanisms such as spectrum auctions, to maximize available resources and the potential benefits to consumers.
5 Although new market-based mechanisms such as in-band migration, spectrum sharing, and spectrum trading are being introduced in developed countries, Myanmar, like most countries in the ASEAN region, still retains centralized control over its spectrum resources. Since there are only few operators of telecommunication services in Myanmar, the demand for spectrum is significantly lower and, as a result, few problems over its use.
With no transparent and consistent spectrum policy in place, there is no mechanism to protect assigned frequencies as well as monitoring of these (ITU 2012a). Service providers are operating but their operating licenses have yet to be issued. 6 Market-based mechanisms such as secondary trading and band migration are also nonexistent, unlike in other Southeast Asian countries (Table A.4). There is a brief provision for spectrum management in the new Telecommunications Law, which states: "the Ministry (of Communications and Information Technology) is assigned to manage the frequency spectrum under the international telecommunications conventions, while the independent regulator assigns the frequency bands under the national frequency allocation plan." E.
Infrastructure Sharing and Interconnection
Given that entry of foreign operators in the market was only permitted recently, competition has yet to emerge and no operator has significant market power. 7 Infrastructure sharing lowers the cost of deploying infrastructure to achieve widespread and affordable access to ICT by making competitors act as partners. In Southeast Asia, the emerging trend is to permit infrastructure sharing for mobile operators, such as towers, base stations, and posts (Table A. 3). The new Telecommunications Law has a brief provision on sharing network facilities equipment. It also encourages infrastructure sharing, but detailed guidelines for this need to be developed.
To introduce competition in telecommunications markets, regulators impose interconnection requirements on dominant carriers. 8 The new Telecommunications Law prescribes only minimal guidance on interconnection-related policy and issues, stipulating that the PTD will set out interconnection rules.
9 Thus, the PTD is the agency responsible for developing regulations governing interconnection. The current practice is that interconnection agreements must be lodged with the PTD to become legally enforceable. The agreements provide that interconnection must be on an "equitable and nondiscriminatory basis" and "shall not be of lower technical standard and quality than the technical standard or quality provided in the licensee's own network facilities or network services." It is unclear, however, whether interconnection fees will be freely set between parties or, as seems more likely, determined by the regulator (Vanderbruggen and Naing 2012) .
5
Under a spectrum auction, a government uses an auction system to sell the rights (licenses) to transmit signals over specific bands of the electromagnetic spectrum and to assign scarce spectrum resources. This is prior to the awarding of licenses to foreign investors last June 2013 and it will take a while to determine the outcome.
8
In telecommunication, interconnection is the physical linking of a carrier's network with equipment or facilities not belonging to that network. The term may refer to a connection between a carrier's facilities and the equipment belonging to its customer, or to a connection between two or more carriers.
F. Voice over Internet Protocol
The government has used internet surveillance and censorship to monitor activities, especially of civilians. Myanmar has the most restricted environment possible for voice over internet protocol (VoIP), as individual users are not allowed to make VoIP or internet telephony phone calls. VoIP services had earlier faced significant resistance from the government.
10
There is no established policy or regulation specifically for VoIP. This is in contrast with a liberalized environment in which users may freely use the technology (Table A.5). The ban on VoIP technologies imposed in 2008, in particular on Skype, was lifted in 2012. While the government has relaxed the use of VoIP, it retains control over the country's international connection to the internet. In 2010, the authorities restructured the internet service provider (ISP) system, where existing ISPssuch as Yatanarpon Teleport, which mainly serves civilian users and a newly established Naypyitaw ISP, which serves most government ministries-are connected to the international internet via MPT.
G.
Universal Access and Service
The common objective of a universal policy as defined by ITU is to provide or maintain ICT services to those who would not normally be served, such as people living in rural areas (high cost service areas), lower income people, people with physical disabilities, and so on. This policy refers to both universal service and universal access. The former aims to promote universal availability of connections by individual households to public telecommunications networks; for example, mobile phones and personal digital assistants. 11 Universal access aims to provide every person with reasonable access to a publicly available telecommunication center (for example, payphones and community phone shops), which is considered a first step to achieving universal service.
The Government of Myanmar, under the new Telecommunications Law, is mandated through the independent regulator to formulate plans to expand telecommunications infrastructure and enhance service in underserved areas. The law also provides for the MCIT to set up a universal service fund for all universal telecommunication service activities. Earlier, achieving universal service and access meant providing only fixed lines for a private residential service among various voice-related services and telecenters. But with the new law, Myanmar has the opportunity to adopt a more comprehensive definition of universal access and service following those of Brunei Darussalam, Thailand, and Malaysia in the areas of fixed lines for public payphones, individual mobile cellular service, and public mobile payphones, provisions for VoIP services, telecenters, schools, and services for the impaired and elderly (Table A.6). 12 10 VoIP is a methodology and a group of technologies for the delivery of voice communications and multimedia sessions over internet protocol (IP) networks, such as the internet. Other terms commonly associated with VoIP are IP telephony, internet telephony, voice over broadband, broadband telephony, IP communications, and broadband phone service.
11
Universal service is a practical ICT policy objective for developed countries, but it is not economically feasible for developing countries. 12 MCIT recently invited eligible consulting firms to indicate interests (with deadline set for 24 August 2015) to design Myanmar's universal service strategy and provide for its implementation in a number of pilot areas to accelerate the development of rural telecommunications infrastructure and services in locations that are unlikely to attract private investment.
V. INSTITUTIONAL FRAMEWORK
The MCIT, formerly the Ministry of Communications, Posts and Telegraphs, is the overseeing ministry for ICT development. Chaired by a minister, its overall responsibilities include (i) issuing ICT regulations and licenses; (ii) monitoring ICT services in accordance to existing laws, rules, and regulations; (iii) implementing a reliable and trustworthy ICT service; (iv) developing and establishing a secure infrastructure and private network of government agencies; (v) implementing and controlling an e-government gateway and data center; and (vi) providing ICT-related training and transfer technology. The MCIT is also mandated to implement ICT-related development plans, with Myanma Posts and Telecommunications (MPT) and the PTD being the two implementing agencies under the ministry (Figure 1 ). Under the present setup, PTD serves as the telecommunications and ICT regulator and supports MCIT on its policy-making functions and provides regulatory and legal support to the ministry. Headed by a director general, its main duties and responsibilities include (i) supervision of the operation of telecommunications and postal services; (ii) supervision of certification authorities; (iii) management of radio frequency spectrum; (iv) coordination and cooperation with international organizations; (v) issuance and regulation of different licenses; (vi) issuance and regulation of different telecommunications-related certificates; (vii) review of available modern technologies and providing advice on them to concerned authorities; and (viii) supervision of production, import, export, sale, and use of telecommunications equipment within the country (MCIT website). It is also tasked to regularly update and revise existing rules and regulations on telecommunications and ICT to respond to a constantly changing technological environment, and international and regional developments.
MPT is the main operator that provides all telecommunications services, including fixed and mobile access, local, national and international calls, and leased lines. Its main roles and responsibilities include establishing the infrastructure for information and communication services and the 
VI. CURRENT STATE OF INFORMATION AND COMMUNICATION TECHNOLOGY
Although a variety of technologies have been adopted to support the ICT sector, the infrastructure remains underdeveloped. MPT operates the global system for mobiles (GSM) and code division multiple access (CDMA) mobile communication networks. CDMA450 coverage includes the Bengal Bay and Andaman Sea regions, and major cities in states and divisions, and provides service wider than GSM coverage. In addition, the CDMA800 service is provided by about 30 stations, mainly in Yangon and Mandalay (Ministry of Communications, Posts, and Telegraphs, Korea International Cooperation Agency, and Electric and Telecommunications Research Institute 2011).
A. Accessibility
The penetration or access rates of various ICT services in Myanmar are incredibly low. Growth has been stagnant, except in mobile cellular penetration, despite a growing population and an increasing need for the country to be interconnected domestically and internationally (Table 4) . Myanmar's penetration rate for mobile cellular services is rising steadily, increasing from 1.14 subscriptions per 100 people in 2010 to 49.47 subscriptions per 100 people in 2014. Even so, it still has one of the lowest penetration rates compared with the 2014 average in Asia and the Pacific (11.9 in fixed telephone and 90.6 in mobile), and other developing countries globally (9.4 in fixed telephone and 91.8 in mobile)
Telecommunications infrastructure has always favored urban areas, meaning Mandalay and Yangon have higher penetration rates, ranging between 4% and 6% (Paul Budde Communication 2010). But even this is low by regional standards and may be attributable to the monopolistic structure of Myanmar's fixed and mobile lines industry. As in Cambodia and Viet Nam, the main fixed line operator in Myanmar, MPT, is 100% government-owned (and unlike Malaysia and Singapore). Since market competition has yet to happen, the unbundled access to the local loop, which is prevalent in competitive markets for fixed lines, is not required in Myanmar. 13 This is unlike most countries in the region, where raw copper is used for full unbundling, line sharing for partial unbundling (that is, access only to the high-frequency portion of the local loop), and bit stream for wholesale access. New entrants in the market argue that without the local loop unbundling, they cannot enter the market effectively and supply various services. But this may soon change as the government has already started to allow the entry of domestic and foreign players (Deloitte Southeast Asia 2012).
Computers and Internet Services
At the household level, the accessibility of computers in Myanmar has improved by more than 10 times, from 0.27 households in 2005 to 2.8 households in 2013. However, the country ranks lowest in regional comparisons. The access rate was 9.25 in Cambodia and 9.6 in the Lao PDR in 2013. By regional comparison, it was 31.8 in Asia and the Pacific, and 29.2 in developing countries globally (in 2013).
Although internet availability at the household level has improved by about 9 times, from 0.2 households in 2005 to 2.20 households in 2013, Myanmar still has the lowest penetration rates in Southeast Asia and is below the average of neighboring regions.
Broadband has recently been introduced in the country, though access is extremely limited with only 0.27 penetration rate in fixed wired broadband internet subscriptions. Again, this pales in comparison with access rates in Indonesia (1.19 in 2014) and the average of 8.48 in Southeast Asia
With the global trend of wireless technology, Myanmar's fixed wire penetration is not expected to increase dramatically. Future increases in internet penetration will therefore depend on the availability of affordable mobile internet, as evidenced by the success of WiMax in Yangon (Deloitte Southeast Asia 2012).
Internet service performance is better measured from its usage and service quality rather than simply the availability and accessibility of the infrastructure. The number of people using the internet in Myanmar has risen, although the uptake has been slow since its introduction in 1999 and was just 1.2% of population the in 2013. But, again, this rate is the lowest in Southeast Asia and even lower than other developing countries globally.
Speed and reliability is a measure of quality of internet service. International internet bandwidth, a key factor for providing high-speed internet access to a growing number of internet users, has grown exponentially in Southeast Asia (Table 5 ). Myanmar's low internet usage rates may be attributable to the quality of available internet bandwidth and connection. 15 In fact, broadband access is now comparable or even better than in Brunei Darussalam (20%), Malaysia (30%), and Viet Nam (31%) ( Table 5 ). But it is slightly lower than the average for Southeast Asia (52%) and South Asia (52.9%) in 2010 (World Bank and ITU 2012). Due to digital leapfrogging, Myanmar was able to take advantage of cheaper and faster broadband technology instead of using older and slower technologies such as internet dial-up. The development of Myanmar's telecoms infrastructure and network systems had been slow due to the low foreign and domestic investment in the sector (Figure 2) . The country invested one of the least amounts in telecommunication services in Southeast Asia in 2007, about $1 million, compared with Indonesia's $3.7 billion. Poor domestic connectivity due to inadequate support infrastructure and an insufficient and unreliable supply of electricity constrain private investment that could expand Myanmar's ICT infrastructure. Because ICT is heavily reliant on electricity, it will be very difficult to expand existing ICT services. The poor accessibility to various divisions and areas of the country will also make it difficult to establish needed ICT infrastructure, such as communications and cell site towers, and underground cables.
Availability of ICT services in villages is limited. With few resources available, due to competing needs, telecommunications infrastructure development has favored urban areas, even though 75% to 80% of the population lives in rural areas. Rural areas are still on manual switching, while urban areas have upgraded to automatic switching systems. 16 Growing private sector interest in the ICT sector has not benefited rural and remote areas, where penetration rates range from close to zero for internet to 2% for mobile cellular services (Table 6 ). Myanmar's fixed telephone rates, estimated at $0.9 per month in 2010, are the lowest in Southeast Asia, and much lower than regional averages-$6.9 in Southeast Asia and $3.3 in South Asia. By contrast, Myanmar's mobile cellular services, pegged at an average of $12.8 per month in 2010, are the highest in Southeast Asia, except Brunei Darussalam. This is also higher than regional averages ($8.9 in Southeast Asia and $2.5 in South Asia) (World Bank and ITU 2012). However, there has been a noticeable downward trend in cost as mobile phones become cheaper and GSM phones emerge, which now include mobile internet access. Owning a mobile phone used to be beyond the means of most citizens, with the cost of a handset ranging from $600 to $1,400 and $150 for a subscriber identity module (SIM) card (DBS Vickers Securities 2013). Moreover, MPT has been resisting the entry of private providers offering to sell mobile phone access at substantially lower rates (Rieffel 2012 A comparative analysis of the pricing of Myanmar's fixed broadband internet services showed mixed results. The rate of $28.5 per month in 2010 favorably compares with other countries in Southeast Asia, where the average cost was $38.6, and it was noticeably cheaper than in Brunei Darussalam ($50.5), Cambodia ($47), and the Lao PDR ($139.7) (World Bank and ITU 2012). But the rate was much more expensive than South Asia's average of $4.2. The actual cost of broadband access in Myanmar is estimated at between $530 and $588, taking account of installation costs and other fees. In early 2013, however, MPT and Yatanarpon Teleport lowered installation costs to $58 and $500, respectively. The monthly fee for an asymmetric digital subscriber line service ranges from $30 for a speed of 512 kilobits per second to $155 for 3 Mbit/s (Freedom House 2013). The cost of an annual 1 Mbit/s broadband subscription, including installation, was about 132.8% of nominal gross domestic product per capita in 2012. It was the most unaffordable in Southeast Asia (ESCAP 2013).
The cost of an international call using internet telephony services in Myanmar is $0.41 for payas-you-go per minute and $17.49 for a monthly subscription, the most expensive rates in Southeast Asia. Because of economic barriers, mainly, most users rely on cybercafes, where access typically costs about MK200-MK400 ($0.25-$0.5) per hour in major cities and about MK500-MK600 in provincial towns (Freedom House 2012). The "prohibitive" cost is a result of retail price controls imposed in fixed, mobile, and broadband services except for international services.
17 This is in stark contrast to the absence of price controls in Southeast Asia's liberalized ICT markets, such as Indonesia and Singapore. The lack of competition in internet services also constrains internet access for the general population, but this is expected to improve as more liberal regulations, especially for ICT, are formulated and implemented.
VII. BEYOND INFORMATION AND COMMUNICATION TECHNOLOGY INFRASTRUCTURE: HUMAN DEVELOPMENT, INDUSTRIES, E-GOVERNANCE
The critical role of ICT has been recognized in catalyzing inclusive economic growth as well as in promoting human social development. ICT is both a sector in itself (ICT connectivity, infrastructure, and industries) and an enabler of transformation across sectors (World Bank 2011). Myanmar has clearly demonstrated its commitment to internet development with the establishment of Yatanarpon Cyber City, the government fiber network, and e-government projects, computer universities in regional areas, public access centers, and efforts at localization (ITU 2012a).
A.
Human Development ICT is knowledge-intensive and requires a certain level of literacy and numeracy for the appreciation and use of the service. In Myanmar, ICT skills are mainly provided by the 24 computer colleges and two universities with computer studies departments under the jurisdiction of the Ministry of Science and Technology. Other agencies, such as the Ministry of Education, which has its own programs for fostering highly skilled ICT graduates, and the private sector, which has built 90 computer schools, including 70 in Yangon, have also contributed to the increased number of ICT workers In the development context of ICT, human resource development in the sector is a priority to help a country transform into a knowledge-based economy. It is in this light that the goal of eeducation and awareness in Myanmar should focus on achieving an inclusive e-Myanmar society, in which everyone has access to information services. The government aims to ensure that students are familiar with computers and are scientifically literate. It is collaborating with the private sector and local communities to establish multimedia classrooms and small computer laboratories in high schools; and IT learning centers, electronic resource centers, and computer training centers in colleges and universities. The Ministry of Education is also developing an educational intranet system linking all universities and colleges. And in cooperation with the Ministry of Information, it has launched a data broadcasting system for distance education, with more than 150 learning centers already established in multimedia high schools, colleges, universities, and institutes (ITU 2012a).
At the professional level, however, skilled ICT workers are in short supply. Although the number of training and research staff has steadily increased from 1995 to 2011, the number of enrollees and graduates in the computer courses in higher education institutes has declined from about 18,000 enrollees and 6,000 graduates in 2006-2007 to 10,000 enrollees and 4,000 graduates in 2010-2011 ( Figure 3 ). If this trend continues, the current stock of ICT skills could cause disruptions to various ICT services.
The ICT Master Plan 2011-2015 highlights the following issues and constraints that deter the development of ICT skills and human capacity development including (i) low digital literacy, (ii) low intake of communication technology-related ICT education, (iii) lack of public training institutes, (iv) lack of software and education contents and technology, (v) unmet standards of global standard education, and (vi) brain drain as ICT professionals leave the country and work in Australia, Japan, Singapore, or Thailand. 1995-1996 2000-2001 2004-2005 2005-2006 2006-2007 2007-2008 2008-2009 2009-2010 2010-2011 Teaching and research staff Enrolled Graduates
Number of students enrolled/graduates
Number of teaching and research staff B.
Information and Communication Technology Industries
Although ICT currently makes a minimal contribution to overall global trade and employment, 18 the ICT private sector could become a potential driver of economic growth in Myanmar. The three most popular ICT businesses in the country are software development and training, hardware sales, and system integration. The software sector, which accounts for over 50% of total ICT businesses, would be the most immediate driver of ICT development in Myanmar (Orbicom and International Development Research Centre 2009 ).
The private sector in Myanmar's ICT industry faces a lack of capital, high turnover rates of experienced software developers, a lack of sophisticated ICT firms and a standardization body, poor ICT infrastructure, and high corporate tax and operations costs (Ministry of Communications, Posts and Telegraphs and Korea International Cooperation Agency 2011).
A 2010 survey commissioned by the government also highlighted the problems the ICT sector faces. These include the following:
(i) lack of facilities and research and development investment, which is delaying the industry's development; (ii) policy demands on support for technology development, and technology introduction and transfer; (iii) shortage of software developers and a highly skilled workforce with college degrees, and lack of technology development experience; (iv) difficulties in selling products or services in domestic and overseas markets due to lack of marketing strategies and marketing specialists; and (v) difficulty in getting financial support from financial institutions and the government for product development, facilities, and operations of ICT firms.
Local experts in the ICT industry cite similar issues as well as (i) a lack of awareness of ICT use, (ii) rapidly decreasing hardware retail prices, (iii) a high turnover rate of experienced ICT professionals, (iv) high corporation tax and no tax exemptions for the ICT business, and (v) poor telecommunications and energy infrastructure.
C. Information and Communication Technology as an Enabler in Public Services: e-Governance
As Myanmar reengages with the rest of the world, many sectors of the economy need to be revived and upgraded to global standards to achieve more inclusive and environmentally sustainable growth. This will require enhancing e-governance-supported service delivery and capacity building in core economic sectors.
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Myanmar continues to perform poorly on e-governance (Table A.9). Out of 193 countries, it ranked 175th in the United Nations e-Government Development Index in 2014, 15 places lower than in 2012. The country not only ranks lowest among countries in Southeast Asia, but its e-government development score of 0.19 is much lower than the regional average of 0.46. The low score is attributable to the poor performance of the e-Government Development Index's online service and telecommunications infrastructure indexes, the first two of three components that make up the index. The online service index achieved a score of 0.02 in 2014, the lowest in Southeast Asia. The various stages of online service indicate there is no online participation between citizens and the government (which translates to a zero e-participation index). 20 And the web presence of the government is limited to static information, such as links to regional and departmental agencies, or public documents, such as messages of heads of state and departments. The very low score (0.01 in 2014 and zero in 2012) of the telecommunications infrastructure index in the last two surveys suggests that computers, the internet, and e-mail are hardly used and not integrated in government business processes. The third component, the human capital index, scored 0.53 in 2014 and is comparable with the scores of other countries in Southeast Asia.
VIII. INFORMATION AND COMMUNICATION TECHNOLOGY SECTOR CONSTRAINTS
The ICT sector's slow development results from low investment, incomplete legal frameworks and policies, limited IT capacities, and ambiguous incentives to attract more players into the sector.
Myanmar's 2011-2015 ICT plan acknowledges several pressing ICT infrastructure-related problems.
21 These include limited, outdated, and unstable telecommunications infrastructure and network systems, low average revenue per user in fixed services, and limited foreign investment. Industry-related issues identified in the plan include a weak ICT industry base, strict regulations imposed on these industries, and ICT knowledge and skills constraints, such as a mismatch of ICT manpower supply and demand, lack of skilled ICT professionals caused primarily by a brain drain, and the public's lack of ICT knowledge (Ministry of Communications, Posts, and Telegraphs and Korea International Cooperation Agency 2011).
Several external assessments raised similar issues, such as the underdeveloped hard ICT infrastructure and human capacity issues, as constraints of Myanmar's ICT sector. These assessments also highlighted the following critical issues affecting the sector: (i) multiple technologies without interconnection, (ii) expensive SIM cards (though this was resolved in 2014 with the price of SIM cards reduced to as low as $2), (iii) the monopoly of Chinese vendors in equipment and handsets (DBS Vickers Securities 2013), and (iv) an outdated and inconsistent ICT legal framework (Orbicom and International Development Research Centre 2009) . 22 The following section deals with the constraints in need of immediate/priority attention. 20 Stage 1, the emerging presence stage, describes the government's online presence; this has limited and basic information on its web page and/or official website. Stage 2, the enhanced presence stage, provides greater public policy and governance sources of current and archived information, such as policies, laws and regulations, reports, newsletters, and downloadable databases. Stage 3, the transactional presence stage, allows two-way interaction between the citizen and his/her government. Stage 4, the connected presence stage, characterizes an integration of government-to-government, government-to-citizen, and citizen-to-government (and reverse) interactions. 21 This is a follow-up ICT master plan after the first two ICT master plans were drafted (2001 -2005 ICT Master Plan and 2006 -2010 . 22 In addition, in the context of e-government, the constraints are lack of skilled personnel, poor communications infrastructure, insufficient budget in operating information systems, electricity problems, resistance of users, and lack of awareness of government leaders (Orbicom and International Development Research Centre 2009 The need for a regulatory body is becoming more pressing as the ICT sector moves toward a free market regime. Although it is still perceived to be mainly under state control, the new Telecommunications Law requires that an independent regulator be established by 2015 (Ramamurthy 2013 ). The independent regulator will play a key role in the sector's ongoing process liberalization as well as ensuring that ICT services are provided efficiently at affordably. The transition of PTD to the Myanmar Telecommunications Commission, as the regulator will be called, will therefore require considerable capacity building for it to be able to perform all the functions mandated under the law.
B. Inadequate Information and Communication Technology Legal Framework and Implementing Guidelines
The slow implementation of legal and institutional frameworks and policies has affected liberalization in the sector. ICT is a very dynamic sector, which requires that the government and the sector's regulator immediately adopt policies and regulations to facilitate smooth operation of ICT services. To its credit, the government has updated some of its legal and institutional framework to help facilitate this, and it approved the new Telecommunications Law, which incorporates the legal framework for IT.
The immediate concern, however, is implementing the law's provisions; these need to be operationalized once the implementing rules and regulations are in place. It is worth highlighting that the existing legal framework for ICT was developed not via a systematic blueprint, but in response to temporary needs. Thus, continuous review and updating is needed to harmonize regulations amid technological developments and changes in the ICT market (Orbicom and International Development Research Centre 2009 ). For example, there is still no transparent and consistent spectrum policy or a mechanism for protecting assigned frequencies (and for monitoring this) following the recent liberalization of telecommunications and growth in mobile services and broadband. As part of the allocation of licenses to other operators, a clear allocation of spectrum will be vital to enabling the efficient provision of services to the market. The MPT's network needs to be reviewed to ensure all its operations migrate to their assigned network spectrum (Deloitte Southeast Asia 2012).
C. Limited Foreign Investment
The government has already put in place laws providing incentives to attract private investment and to maximize positive linkages from these investments. Despite this, and granting licenses to operate telecommunications-related services, foreign investment in the sector remains limited. Unless there is full liberalization, it will take time for foreign investors to become active in the sector. Moreover, the ambiguities in policies-such as in spectrum management, infrastructure sharing and interconnection, and the incentives themselves-could lead to a lack of transparency and corrupt practices, discouraging foreign investors.
D. Inadequate Physical Infrastructure to Support Information and Communication Technology Investments
Poor domestic connectivity due to inadequate support infrastructure and insufficient stable supplies of power constrain the building of new ICT infrastructure and maintenance of existing infrastructure (Deloitte Southeast Asia 2012). The absence of reliable energy and transport infrastructure will also deter investors from financing technology infrastructure investments that can develop the ICT sector.
The country's existing telecommunications infrastructure also needs to be expanded and improved-using recent technological developments-to reach rural areas. Teledensity remains low and mobile subscriptions have not been able to catch up with growth in other Southeast Asian countries, due to cost-related issues. And, as noted, internet and telephone services are limited in villages across Myanmar. Investments, especially from the private sector, will be required to achieve the goals of the current ICT master plan.
E. Skills Gap and Mismatch in Information and Communication Technology
The lack of workers with higher ICT knowledge and skills in Myanmar is a major issue that needs to be addressed as ICT becomes an integral part of the development process. Few of the country's many IT graduates qualified to the standards set by IT companies. The exodus of qualified ICT professionals to Thailand, Japan, Australia, and Singapore compounds the problem. And while there has been increasing public awareness of ICT, general knowledge on the sector continues to be deficient especially on how ICT can bridge the digital divide between countries and therefore support the domestic economy.
Myanmar will require qualified ICT graduates to support the country's growth and its ability to leapfrog in development. An opinion survey of executives conducted in August-October 2008 by the Asia-Pacific Research and Training Network on Trade indicated that professional competency in selected ICT services was below average.
IX. RECOMMENDATIONS
Myanmar is expected to grow at least 6.8% per year in the coming years, given its potential and the level of investor interest from overseas. Accompanying this growth will be an increase in demand for infrastructure services, including ICT-related services, both for consumption and production uses. Inability to respond to this growing demand will constrain efforts to reach targeted growth and slow poverty alleviation. ICT will be a key factor in Myanmar's economic transformation. Using it effectively, the country should be able leapfrog economic development and leverage cost-efficient technology. It has already paved the way to the liberalization of the ICT sector by recently awarding highly contested licenses to two international operators in June 2013. This has signaled foreign investors that the ICT sector is ready to join the technology bandwagon.
It is also important for Myanmar to develop innovative financing mechanisms and modalities to allow the funding of ICT infrastructure investments, since developing countries may be unable to mobilize domestic resources to fund all the projects. This is where private sector financing comes in. But to attract private financing, there is a need to translate infrastructure requirements into financially viable and bankable projects. At the same time, the government is responsible for ensuring that policies and the regulatory environment is stable and that institutions managing the infrastructure sectors such as ICT are able to efficiently facilitate the development of the sector and enable it to contribute to the country's output.
Given rapid developments in the ICT sector, the following recommendations should be followed in the short-to medium-term to help achieve the objectives set out for the sector.
Short-and Medium-Term Measures:
1.
Draft the rules and regulations to implement all provisions of the new Telecommunications Law, which covers the following key reform areas: (i) licensing, (ii) frequency and spectrum management, (iii) technical standards, (iv) consumer protection, (v) competitive practices, (vi) universal service, (vii) access and interconnection and infrastructure sharing, and (viii) transitional arrangements.
2.
Develop a comprehensive plan to ensure the smooth transition of PTD to an independent regulatory body in terms of its financing, structure, regulatory functions including research, analysis and decision-making capabilities to help improve regulatory certainty, and plan for it to be updated to be always consistent with global best practices.
a. Establish a clear appointment process and selection criteria for the head and chairperson of PTD, and for its members and commissioners, or for the reorganized regulatory authority.
b. Prepare and implement a comprehensive program to strengthen PTD's capacity to perform its mandated functions.
c. Prepare and implement a plan of action to ensure that PTD will be able to perform its mandated functions within a timeframe specified under the new Telecommunications Law in the following areas:
(i) monitoring the quality of service standards, compliance with license conditions and regulatory obligations, conducting on-site inspections of networks and equipment, and accessing records related to revenue and market statistics; (ii) handling dispute resolutions for interconnection, infrastructure sharing, spectrum disputes, and consumer complaints; (iii) enforcing the rules and regulations in a transparent and nondiscriminatory manner to ensure that operators comply with laws, regulations, license conditions, and other obligations, including sanctions for violating laws, regulations, and license conditions; and (iv) managing and overseeing the appeals process.
d.
Provide accountability and transparency through the publication of annual reports and legislative and regulatory documents and public consultations before issuing regulatory decisions.
3.
Further enhance market competition following the entry of foreign operators in the ICT sector.
a. Coordinate network development with the new entrants to reduce capital expenditure, accelerate coverage expansion, and ensure existing infrastructure is fully utilized.
b. Establish licensing and regulatory policies encouraging competition and interoperability.
(i) Establish infrastructure-and network-sharing policies that can help operators save upfront on infrastructure development and operating costs (that is, allow sharing or lease of infrastructure for network establishment, such as backbone, backhaul, and steel tower that are currently owned by MPT). (i) Rationalize subscription fees, allow for less restrictive distribution of inexpensive handsets and consider allowing a handset subsidy for those that cannot afford ICT services. (ii) Consider lifting retail price controls to further lower costs of ICT services.
4.
Rollout physical and network infrastructure that can meet current and future needs.
a.
Ensure the rollout meets current needs while maintaining flexibility for future enhancements by installing electrical wiring and fiber cables at the same time to maximize capital expenditure.
b.
Consider the geographical area and the needs of Myanmar's population in the provision of infrastructure to be rolled out; for example, 3G or 4G wireless for most urban and suburban areas, 2G network for rural areas, and satellite broadband for remote areas and highly mountainous terrains.
c. Coordinate with appropriate government agencies that can establish and ensure a stable supply of power to support various ICT initiatives.
d. Setup the broadband infrastructure.
(i) Expedite action on the drafting and adoption of a national broadband policy to provide a framework to catalyze the development of the sector. (ii) Review ICT policy to include broadband-related concerns and outline goals such as the deployment of a nationwide broadband infrastructure and promoting the adoption of broadband services, the provision of public services using broadband, and broadband services to specific populations.
e. Design and adopt effective polices for spectrum management.
(i) Review existing networks to ensure that all its operations are migrated to allocated network spectrum assigned to them. (ii) Ensure there is sufficient trained manpower, as the process of allocating spectrum to free up blocks for other new operators requires engineering skills for planning and implementation. (iii) Ensure competitive and transparent spectrum allocation with clear policies that guarantee fair distribution of bandwidth. (iv) Allocate a substantive amount of low-frequency spectrum to minimize rollout costs. (v) Adopt a spectrum plan that follows ITU methods for spectrum standardization, complies with international standards, and is common with the rest of the region to be in line with ASEAN integration and to help minimize future costs of rolling out a network.
5.
Build the core infrastructure to support ICT education and training.
a. Require primary and secondary schools to offer ICT skills training and testing opportunities.
b. Ensure the efficient provision of software and hardware infrastructure (for example, free connection to internet) to schools and universities.
c. Give incentives and additional resources for providing ICT skills training to colleges and universities.
d. Ensure workers have the opportunity to strengthen their IT skills through ICT retraining and lifelong learning programs.
e. Ensure strict control on the quality of ICT education and training programs by continuous monitoring of the curriculum and pedagogy by a national authority such as the Ministry of Education.
6.
Review and align the functions of all ICT-related institutions with mandates to ensure that master plans, strategies, and policies for the ICT sector's growth are integrated. 
7.
Augment the budget for financing the expansion of network and infrastructure.
a. Scale up the budget for development, operation, and maintenance of ICT infrastructure by tapping the private sector through private-public partnerships or external financing.
b. Secure funds for infrastructure expansion and advancement through direct investments or investment from overseas communication service providers or vendor's investment in kind.
8.
Promote ICT awareness and digital literacy.
Foster an informatization culture in both rural and urban areas.
(i) Set up marketing campaigns for informatization through promotions, exhibitions, and the media.
(ii) Build free-of-charge information facilities and access centers.
(iii) Offer computer literacy and internet programs to unserved populations that have no access to proper schooling and training.
b. Boost accessibility in rural areas through universal access/service policies.
(i) Adopt a comprehensive universal access/service policy or rural telecommunications development policy. (ii) Ensure Myanmar has an operational universal service fund where operators, government, and donors contribute to finance rural infrastructure. c.
Establish other financing mechanisms (for example, special rural access concessions and tax incentives) for providing universal access/service.
(i) Encourage operators to offer special or "stratified" tariffs to eligible subscribers. (ii) Promote scheduled build-out where operators are given deployment schedules for sections of rural areas in exchange for licenses or incentives such as tax breaks and cheap spectrum.
9.
Ensure the ICT workforce is competitive and that it meets industry demands.
a. Establish certification standards for ICT skills.
(i) Establish national skill certification centers patterned and aligned with bilateral, regional, and international certification programs, which must be passed to receive certification to practice. (ii) Encourage academic institutions to provide coordinated IT curricula, courseware, and online collaboration tools that help students achieve certification in technologies. (iii) Ensure harmonization of national standards with domestic and foreign skills requirements.
b. Ensure private sector involvement in ICT skills development.
(i) Institute a mechanism to allow for constant interaction and cooperation between the government, private sector, and university/training institutes to develop and design courses imparting appropriate and updated ICT knowledge and skills. (ii) Encourage the private sector to establish training and testing centers to certify IT professionals. (iii) Incentivize the private sector to provide support for ICT research and development and capacity building in the ICT sector.
10. Myanmar should also look at the experiences of economies such as the Republic of Korea, which have successfully developed their ICT sectors and adopt the appropriate strategies (see box on next page).
ICT as a Growth Engine: The Experience of the Republic of Korea
The Republic of Korea stands out in information and communication technology (ICT) development in the Asia and Pacific. In 2011, it scored highest in the ICT Development Index, which assesses country performance on ICT infrastructure and uptake. A very high share of the Republic of Korea's population has access to ICT technologies (62% in fixed telephone lines, 110% in mobile cellular services, 84% in internet, and 38% in fixed broadband internet, all as of 2012). The country's remarkable performance in ICT-related indicators makes it an ideal case to study ICT-driven development that other countries can emulate.
Key Success Factors
Public consensus on digitalization as an engine for economic growth. In the 1990s, Korean society and the government decided to get ahead in informatization. The government chose ICT as the new engine for economic growth and made focused investments in this sector. A concerted effort was made to nurture the sector and digitize the nation. The government believed the early establishment of broadband infrastructure was the most important step in transition to a knowledge-based economy.
Development of long-term master plan and strategies. The Korea Information Infrastructure (KII) plan launched in 1995 led to the completion of fiber optic networks across the country and access by 1,400 rural areas to broadband networks by 2000. In building the KII test-bed and the KII-G (Government), the government invested $620 million, 3.6% of the total investment in the KII from the private and public sector. The government established several master plans for developing an information society: (i) the Informatization Promotion Act (1995) was followed by the First Master Plan for Informatization Promotion (1996) , ( (2003); and (iv) UKorea Master Plan. All these measures led to the construction of an advanced information infrastructure, the introduction of various information systems in public services (for example, a government service portal, an integrated social insurance information system, an e-procurement system) and in the private sector, as well as growth in the overall ICT industry.
Comprehensive and systematic implementation mechanism. The establishment of the Ministry of Information and Communication in 1994 and strengthening of the National Computerization Agency under the ministry's umbrella played a pivotal role in designing, implementing, and coordinating national ICT policies and e-government initiatives. Government organizations responsible for the informatization strategy were restructured; namely the Informatization Promotion Committee in 1996, which is chaired by the prime minister, and the Informatization Strategy Meeting (1998), chaired by the President. In 1996, the Informatization Promotion Fund a allowed the reallocation of profits from ICT-related fields directly into the ICT sector, enabling focused investment in ICT. The informatization policies of different agencies and ministries were therefore effectively coordinated.
Public informatization training to create ICT demand. Public informatization training programs were offered by the government to bridge the digital divide and boost self-sustaining demand among a large segment of the population. From 2000 to 2002, the government ambitiously offered internet and computer literacy programs targeting 10 million people, including housewives, students, military personnel, the disabled, the elderly, and even prison inmates. Low-price computers allowed more people to gain access to the internet, and over 4,000 free-of-charge information facilities were set up across the country. All schools were connected with the internet for free or at discounted rates. As well as creating a huge demand and market for the ICT industry, these efforts put in place the vital human infrastructure for further developing the sector.
Free market, competitive environment spurred by deregulation. The government opened the broadband internet service market without regulation or controls over licensing and pricing. Having minimal regulatory measures encouraged facility-based competition among service providers. And increased competition put downward pressure on tariffs, which, in turn, led to an increase in demand for internet services. a Contributions to the fund were from the government budget, telecommunications service operators (a certain amount of yearly revenue prescribed by their licenses), the auction price for radio wave frequency, and a dividend from Korea Telecom when it was government-owned company. 
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